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[#«£] #Wfi!*?>$£ffl 
[ft** 1 1 

1X10 11 (atoms/cm 2 ) ^TO^lMiS^f tl.fI^i£fcCt 
[It** 2] 

if** 1 fcjBv»T* WHa^«^ii*%l4«feifcrt«fe4b#«J^ N i , £Z>\ C u < t 

[ft** 3 ] 

lt**l*fctt2fc*J\/»T, mrlfi^a n pti^#^S> *3H*iSfi»ji/8«*j\ HHMfeT 

[If** 4 ] 

#tflS£**Ifel::«*U ra&JPHTOtt* 1X10 1 1 (atoms/cm 2 ) &TfiZ 
1"* £ *§ti:tS^iai*fiiSiW*»*«. 
[fit** 5 ] 

IfcflSMfcflfc-CftfrU £W&JR^«4&*: 1X10 11 (atoms/cm 2 ) JJJLTK 

i <b ^#mti-^^b^*Mp a p^Mit^o 

[it** 6 ] 

ft** 5 K*v*T, tWIBBI***«Xttil[«l-C*« £ *#ttt^«tSp D n ^M 

[it** 7 ] 

[ft** 8 3 

^p D pCO^^^o 
[It** 9 ] 

[fjf ** 1 o ] 

lf**9 £i3V»T, HtrfB^mt±^J3 6%«*tL-CV>^i^!|ttt^Iitii 

ist** 1 1 1 

[ft** 1 2 ] 

W**l li:iiv>t, ^IBmmt^^fc7K^7K ! Sr^'tfieLt±4mTOpH4r^r-r* £v iz 
MSJLtv^it^fttS Rlttiif M p°p *>*3t#8co 
[It** 1 3 ] 

at** 1 2 K^-c, «ria^ms.iy f ffismm^7K«7fc}4^^'p^ 9 1 3 0 % 

[It** 1 4 ] 

If** 5-13 (D^-ftifrK X «3 M^fc^kilSfp^Sftlt, #*#«E11« 
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wa<o%m wmim&, zom&nm, ^k^Mp a p^^^fe 

[0 0 0 1 ] 
[0 0 0 2] 
[0 0 0 3 ] 

T\ £5£Mt3*:«>£ % #BPF0 6 - 1 2 8 0 3 (t^tl) "Cli, ¥Mfom 

iSlfflMilM^IIi? ^ R m a xf3.2 SJSTFfci-* - **lft*§ fiX v»S 
o flfcfr, »1 1-821 6 (#^^2) fc{±, £HB£5R J: o T3fcjft § *Lfc 

*m&mw.$kmm «*r z^umm^m^xmMw l x , z omm t:i^iti^M t 

&iRV t 2izii s ftyvikimm. (HF7%) -e^b^^gfeiti-^^ t, Rxy. ^M* 

WtitZ tHF (HF5%) ZbtflrtL^tlMTFZirLX^&o 
[0 0 0 4] 

MIC, ^fcS#S:fflV>T^#^tt^«^i-^^fc L"C> mm 2003-86792 

fmLtzmz^ 900-100 oxKD&mpw&mx, j.o, jfcfc-MLfcMWcrt-^Br 
fc#?m, m^w^&zti l z£vxm^Mmz?fcmx%2>ztz$£MLx^2> 0 ttz, # 

>MdR3£»±* Y- hmmm<Dj&mMl<ZlimtiFX$cfr$:ft7j)\ N H 4 0H + H 2 0 
2 hHC 1 +H2 O2 *t*^fc*5RC AiifeifrfcfT "9 Cfc fc|B*§:H"CV>&o 

[#fP^cm 1 ] #P>fl¥ 06-128036 

mWfJcm. 2 ] 11-8216 -^<&# 

[#M3] #H2 0 0 3 - 8 6 7 9 2^2M 

[0 0 0 5] 
[0 0 0 6] 

X%>& 0 

[0 0 0 7] 

<o®l<o i ftj ii±ie L fc Rlfcii* * # * it * o«fe^ft 4- Jt-gt-f £ £ fc x- * & 0 

[0 0 0 8] 
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& o 

[0 0 0 9] 

*««t*ofts k x ti\f, mmm *m v> tz*m&mm K&^xRimmnwmmm 
«9 <w&mmbti%^z £■*>*§>< , ttz. *mfamwm&m^mmmtzm^x$£ikL 

tz v V 3 >m<D*m®-mW. fc* ^X & llll 19 <0#14^# *Lfc v> i t < > £ ti b 

<d #140 ; < 5 v * ifim\3k%$tt \z&v&&m7fm ! &9Wkm~i&® ttv^ ^ t w l tz 

[0 0 10] 

(Fe) SL^m^^MtJi: Lt^L, Ztih^mMWLi&tf 1 x l 0 1 1 (atom 
s/cm 2 ) aTT^Wf, SM«*T^vv#14**i-^M^#«^S^#'btL 

[0 0 11] 

mi 9 zm&^zt, fe%k<Dm&i]m~xy)R4mmzffi&vtzWf&i l z&iiz> 

mfrW&<n~K®M (Fe) WtmtfTFZtiX^&o ^vl-Cti, (X10 1 0 atoms/c 
m 2 ) «:i$iat, ttMtttC 1. E+OO ; 1. E+Ol ; 1. E+02 ; RX>\ 1 . E 
+ 0 3<nB&*)&7f;-ZivXi5V) . itLb^l^^ti (X10 1 0 atoms/cm 2 ) \z 
WLt, 1 ; 1 x 1 0 1 ; ixio 2 ;ixio 3 ^M^^^^LT^^o — ^ $t$i 
KfcJ\ «<?)i5fe^ffi{:i^HC 1+H 2 O2 Zm^tz 2 o<nm&ffi$kRt?ftm. (0. 5 
%) &fflW.: 2o«M2 6^gfe?#-|fr^?F»igS2 5 h&K7*£ iLTis > TIB* 
1 CiiMlS (S i C) ±0#^i#-^tTc>/ > :^tci3tt^^<7)^*W^l*I^i:*lc 

mzfox^&o TtmiRvmi 9 n^-r ± -? K^^m^mx^m^mo (mttz 

ttmt&m) <r>iikm**%WX&mLtz 1 X l 0 1 1 (atoms/cm 2 ) £*)*>l±& 
[0 0 12] 

mi] 



SiC ±©^SlCfelt^^5^ 



x10'° atoms/cm 2 


(%) 
100-)3t^ 
/jfrg^xlOO 






60S 


52 


91 


HCI+HA 


HPM (HC 1 : H202 :H20=1 : 1 : 6 92D) 1 0 $31B 
-^JVXI 0»]B 


641 


65 


90 


HCI+HA 


HPM (HC 1 :H202 :H20=1 : 1 : 6 92D) 1 0 
-►UVX1 0^1 


661 


230 


65 


7^1(0. S%) 


(0.5%) 10#BH>y>:*10$MH 


581 


218| 62 


yym®. 5%) 


7 ? m (o. 5%) 1 o am-ty >7s 1 o 



[0 0 13] 

0. 5%) WNH 4 OH + H 2 O2 tHC I+H2 0 2 *iWt*RCAW 
^ftstLTV^^ Z<DRCAmmz XoX%>7fmMik%i*±MLtz 1 X l 0 1 1 (a to 
ms/cm 2 ) J^TKteto&fc^ofco 
[KM * TOI" & tz ft <D^m 
[0 0 14] 

1X10 11 (a t oms/cm 2 ) £lT«»I»tt^t^ 
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2> 0 ZO£7%mMli, 2&*-5£&±<0*J£«>#HJU ML &t>\ im £ jHMbftR* 
[0 0 15] 

1X10 11 (atoms/cm 2 ) JJlTO«I^l«*ttl.Miil±, 
[0 0 16] 

11 (atoms/cm 2 ) ELTK"** £ ^ftlfOiliUftW^ tL*o - 

[0 0 17] 

# * & Bfrjh-e § a s ? * o 

[0 0 18] 

lB£JIPF*Mfe*: 1X10 11 (atoms/cm 2 ) VXTtX'W^Xl* 2> c\ tZmbfrlz 
[0 0 19] 

J0LT > *»WO*lt«5^«l K o v>T £ #ps L & 9)1 i"&o 
[0 0 2 0] 

Tia^2H{i> ^^S.^gfe^lCi^^bS* (S i C) *«fei*Lfc»£-©*i©ifc 
*W^^#t*H^$tLTV^ 0 ^2 ld^$tLTV>* i ? ^<^^*^{±1 0 0- 
(atoms/cm 2 ) /fttfrmWiWfc (atoms/cm 2 ) ) X 

ioox-n%.ztix\<*z> o 0.2frbi>wt>fr%m<o, mm. 07%) t ^tk^tk (3 
7%) tfc-g-trtfeitMfc (spm) KXvx&kimm* i ofl*wft»L/iife, io^w;> 

^LfcM^IS$l±"&l 0 0 *m (5 0%) tf>ifei#-i&T?tt. 9 8-9 9 

%, Stf, (3 6%) <z>«5i£ifc-ett, 9 8 
[0 0 2 1 ] 

H 1 fcl±. m.2 IZftfc L tzJkittk^i^M l* *5 »t £ &m&WL<D F e oBfe*i!ft***^$tL-C 

F e£ 1 X 1 0 1 1 (atoms/cm 2 ) ftTCtl^it^flJ^o E lRtF3fe2 
•ti^ic, ±!BL/:M^H^ ffliflfe (9 7%) i: aSBMfc*3* (3 0%) £-grtf7to# 

[0 0 2 2] 
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#12 0 0 3 -2 8 1 8 0 1 4/ 

1^2] 



s i c ±o%m&iz&v&Wi(Dm£m 





mm 


(%) 

IUU /Tt/^fjg 

/ 

&;#bux100 


mm 




xlO" 
atoms/cm 2 


1023 


2 


100 




SPM10 >X 10 #IH 


952 


2 


100 




SPM10 5MH-*U >X 10 4MB 


430 


4 


99 


7yI6(50» 


^ y bksojq 1 o U >X 1 0 #M 


419 


7 


98 




7 yttcsao 10 #m-»u >X 10 #M 


484 


8 


98 


«£(36%) 


m(36%) 10 4M»-»u vx 10 im 


484 


8 


98 


t«(36X) 


WK3610 10 #|Bh*y >X 10 4MB 



[0 0 2 3] 

*3, «4, £t>\ ^5ii^^MWfF««^WLT, |UfeLfc«F**jj*L-C 
v>£ 0 CC-Cti, Fe, NU C u *^tf Lfelt^* (S i C) c^^n- 

^Stcj; Dife^L^lftWtt^uftf^iHjfeLfeo Ctf>0rc«±, (9 7%) tMWtit 
(3 0%) 2:***, p Ktf4&T<D&mWL (SPM) fcffi^TifeiP-U ^fe^S 

ffeo^kS**iB»w*j»t* f e , n i , xtr % c u (om^^mm Ltz*yx.^-<D*>k 

N i , RX>\ C u^iifjiO. 3, 0.2, &C>\ 0.16 (atoms/cm 2 ) L*» 

[0 0 2 4] 
[SE3] 









-10 






0 


29. 21 


0. 3 


10 


1. 02 


0. 3 


20 


0.90 


0. 3 


30 


0.47 


0. 3 


40 


0.30 


0. 3 


50 


0. 30 


0. 3 


j 60 


0. 30 


0. 3 


70 
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1*4] 









-10 






0 


58. 20 


0. 2 


10 


39. 13 


0. 2 


20 


17. 46 


0. 2 


30 


10. 34 


0.2 


40 


8. 44 


0. 2 


50 


9. 96 


0. 2 


60 


20. 78 


0. 38 


70 






[0 0 2 6] 
[15] 


SiBI 


wsm 


SPM& 


-10 






0 


5. 16 


0. 16 


10 


4.72 


0. 16 


20 


4. 67 


0. 16 


30 


3. 66 


0. 16 


40 


2. 35 


0. 16 


50 


1. 55 


0. 16 


60 


1. 51 


0. 16 


70 







[0 0 2 7] 
[*6] 









Fe 


29. 21 


0.3 


Ni 


58. 20 


0.2 


Cu 


5. 16 


0. 16 



[0 0 2 8] 

Xfc, [12. HI 3. RZ>\ [H4 (±-e^tt*3, 4. 5fcttiSU fiHtt£M%M 

fc£tt*Fe> Ni, &T>\ Cu<7>jftjg (atoms/cm 2 ) ^7FLTV>^> 0 H2~H 
4lt«K (9 7%) fcj&BMfefc**. (3 0%) i:*^tp*»«[ (SPM) H±oTft»L 
fc&Kistt&F e, Ni, CuW|!S5*^**7FL"r^*), *«Jwtt^b^3(t4 , '£.^?>Offi 

[0 0 2 9] 

ifeiSWOFe, N U Rl>\ Cu**f.fctftl3 1. 3 4, 3 7 KJttRLt\ 
jfrftOFe, Ni,£t>\ C u **(b*3^ffi«l3 2> 3 5, 3 8 tLTV^S J: ? K, 

flMJr*4>£v»»fl|«fi ^fflSK^T-fb 4, Fe, Ni, S.^, CuW^Cf^I^t 

[0 0 3 0] 

H5Sr#JH1-Sfc, MS (9 7%) i: iftHMbJcSR*. (3 0%) 

£vxmmm*m&LtzWi^ mmm^M<D^^\z^n^mm¥ e, Ni, cu« 
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t«$*ltV^ 0 #if^2 lT^tM, 1X10 12 (atoms/cm2) 
JSLfCfcofcF Ni % Rl>\ C u 3&*±fBt5fe^tctt#SR## 2 2 Tr^l"* 7 v>-f 
ftfc 1 X 1 0 1 1 (at oms/cm 2 ) J2TF K & o T V» £ C 
[0 0 3 1 ] 

#c tc N ffif L fc ifeMKfr ft £ ¥Sflt« otlliS i:«ffl L tz m iz o v> T UW ir & „ 
[»#!l 1 ] 
[0 0 3 2] 

WF7>y^^ (SIT, MOSFETfcHttS) ©Iltlffif^o :<5#^, 

#«ffi^iat* (s i o v^^-tm^-ztiztK z<ds i c^^-ntis i tmm. 

[0 0 3 3] 

16liRftiiiMv^:M0SFETOlft7n-f t - hfcTFU 0 7 7b=£.M 1 
3 »4^kS*»«Srfflv»feMO S FETW»ftxe*JRH^1-Wf®BlT?*-6o 
[0 0 3 4] 

$1% i6MH7 tmM-f&t, MlttLT, PH04H-S i C (0 0 0 1 ) 

*i£IKK#£ifei£&fro*: (H6, Xt^SAI) 0 ife^Tjftti^m (97 

96) fcMMbiC** (3 0%) *#»JfcTM : lOjfc-Cjfi^U 1 * 1 0 ft 

o 

[0 0 3 5] 

HI 8 Izmir X n mmk, ¥W.<T>x-M9 * ; yv)vm2 ^Mlfc (Hi 6, 7f'^S 
A2) o 

[0 0 3 6] 

itr**v*/WiJfcgSU 7*fVV^77lgtfi^|fC « (9 7%) fcSBMfc 
tK«tR (3 0%) i: fcfl^tJfcTM : 1 ^Jt-em-^L^TMMCJ: *K Pl^xf^vt 
^12 ^ 1 0^C©I?ti:aiLfc (0 6, Xf7/SA3) 

o «v»T, ft*f, *McTl 0^1'J>Xtt, ltrn-|:j;^f$^o 
[0 0 3 7] 

7*h'jyy?7Ig»:J:i), HI 9 fc^-f J: $ fc, t^* h 3 c K v-x, K 
(0 6. X777SA4) o ^(7)1^* h 3 c tt^BRfctt, WP»3 a, 3 bJ2l 

[0 0 3 8] 

&AU nfiv-x, Kvr/|«4, 4MLfe 0 'ftVftXt, ffiffrffc^fci&OT 
--^^To/t (06> J^f77 a SA5) o 
[0 0 3 9] 

7 BMbjRsa, 5 b \zy- Ym&zmtiLxr- vmatmams c zi&j&Ltz me 

, Xf77*SA6) oiiti5a, 5 b (±y- MR^Mnffi 5 c &ft<7)BftK&\,*X i±M 
[0 0 4 0] 

0 1 1 <DY- YffiMfflaU5 c *»&Lfc8U bHMkKJftatlltK:. Utrifc L fc#3|l3J! 
»:#*i5fe»«:ffofco *»*fttt1tJfeLjt*fttra*SH-cab»}, fflEgft (9 7%) fciftBKfc*. 
StTfc (3 0%) £«Jt-C4 : 1 fl5Jfc"X»»-frL*:tt»»*-e, Hi 1 Km%tltz&%L* 1 
Ofl-HlKftiLfc (06, Xry7SA7) 0 *MfC 1 0 ft HQ y > * L T , Sit 

zfu-KXiOftMmttzo 
[0 0 4 1] 
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012 iiZTFir X n {c„ jftBMfcK ioty- hBMfcK6 *3&SLfc (12 6, xf 
7^SA8) o 
[0 0 4 2] 

Y-ymim6*j&j&&, wi sizm-rzoK, WM7 a, 7 b, 7c*mu mo 

SFETtS^Lfc Uf7/SA9) 0 ::t% !SW7a, 7b, 7c«, BP 
nn»5c, 5d, 5eWWi:^v>t, iM5a, 5 b l±$EiR3&Jfi$*iTV» 

& o 

[0 0 4 3] 

4*3, MOSFETOTTiSlIMtLtli, Al, MoWII> W-S i 
2 , Mo-Sia, Ti-Si 2 m<Di/')^-^ Ym> nXlipS^yavy- MS«v> 

5%m±) , 3Ui> HC 1 (3 5%m±) ?:ffl^TUv^ 
[HJ&08 2 ] 
[0 0 4 4] 

[0 0 4 5] 

HI 4«^kS*^$-^^^0»ft7n-f-^-ht?*i), HI 5 8 l±H 1 

[0 0 4 6] 

H l 4 Rtfia l 5 ic^i- i -5 RfiB&RoHIMfe** i l #£-rJBft3*u H l 

S^tfc (HI 4, Xf^SBl) o 
[0 0 4 7] 

51:, HI 1 7 tc^i- «t -9 fc, MftSft 1 1 *«*ttJi-A i -? KRimm 1 2 offllSffi^S: 
3 KJfll7&*J63*Lfc (HI 4. Xf77 p SB2) o 
[0 0 4 8] 

2 a, 12 a* ? M®lC|£lt<btL^||i&«#l 1 5:Sffi^}:ti 
^^^•C, jfeft&**J.^-*JK1iL;fc (HI 4, Xf^SB3) . 
[0 0 4 9] 

g| 1 8 tc^ti o l:, lo^rMSf ^^A- l 2 a, 1 2 bOSItlf Lfc (*x 
^SB4) o filfSft, 3E& (9 7%) fcaa-fbjc** (3 0%) «rflc«JfC4 : 1 OJt 
^«^Lfc*§&93 (ifeifrifc) K^MbSffctf^-fc 1 O^KML^ (Hi 4 

, Xf-;ySB5) o ^^M>4c-ei OfrWV ffrn-CJ: ^iU 

fi£tftt£3R * ^ - * Sift L fc. 
[0 0 5 0] 

£©*M!8C*v>tt, «mfci«ft*****tr*©ft:b$fc*S* (4 5%£Lt) 

, hci (3 5%m±) zm^xi*, mm^mmmhtitzo 

[0 0 5 1 ] 
[0 0 5 2] 

[hi] *&wKmzm&jsmz£&Rttmmmm<DF eom^n^m-rm^^ 
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[ei 2] *§&wx~®.mzftzmw (97%) trnmnkm oo%) 

(SPM) K£2>$zimm±.<7)F era*t^fflT*i, 

[0 3] 0 2 Kj3V^gffl£tL£7fc-M (SPM) Ki&Jitft:3l3it±ON i Efc*^ 

114] 0 2£^3TM£ffi£ti-£;to#?fc (SPM) 4lJ:^>«^±^C u |&*3tl 

[HI5] (9 7%) t&mt&m (3 0%) t£#tf7jtY#vfc (SPM) £fflV>T 

[06] MlSSt^tt^MO SFET^^H*^^itfflL^^^^i-7 

[HI 7 ] HI 6 ©7n-ft- h^oTMOSFET^t^- Xfi&^-rifflHi 

ins] hi 7 iz^ztitzj:mzm^xfifrti&j:n*7ji-fWrmmx«$>&o 

[19] HI 8 K^$a£X^<^MT:bti&XS£^1-©r®0T-&£o 

IHii o] hi 9 Kmzfttzj:m<Dfri l zftfrix&j:w.*MWi'&Mmmx$)2> 0 
imi i] mi o n^$a^x®^^ic^ft>^^x^*mHji-^ifmHiT«ab^o 

[HI 1 2 ] HI 1 1 Of£Xfi£^1-$fmH|-e&£o 

+4— xg^^i-m-c^-So 

[HI 6] HI 1 5 t7p$*LfeXsgo^ff*>*t4Xli«:SiW1-4B|-C*)4o 
[ID 1 7] HI 1 6 KTP^fL^Xgtcjggv^T^ffcfLSXigSr^-f H-eabSo 

[mi 8] Ritmmy*-v^<DMftxm<om&xm*m'tmx-$>z>o 

IH19] ^o^k^stsfe^ft^is^oMftJftt^-t-s-e*** 

[0 0 5 3] 

1 

2 ^tf^^r->^;Vg 

3 a V-*ffii*||P« 

3 b KWHWMBnaS 
3 c h 

5 , 5a, 5 b tt'fbM 
5 c h«#IJflP*B 
5 d, 5 e MHPffi 
1 1 

12a, 12b £Hb3£lt 
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CO 
CM 
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CO 
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CO 
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CO 
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CO 
CM' 



CO 
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UJ 



3 



CN 
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CNJ 



O 
+ 
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o 
+ 
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Fe 



1.E+04 




1E-02 
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(DIE* 



2004-3072377 



mm. 2003-281801 



[B9 3] 



Ni 



1.E+04 



1.E+03 



1.E+02 



~E 
o 

05 

E 

S1.E+01 

CD 
o 

b 

T— 

X 



1.E+00 



1.E-01 



Ni 1ppb 
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